IN THE CLAIMS 



Claim 1 . (presently amended) A sensor for characterizing a fluid composition , the 
sensor comprising a plurality of mechanical resonators i n combinat i on having at least 
two different structures, the plurality of resonators comprising a low frequency tuning 
fork resonator and a high frequency tuning fork freguencv resonator , the plurality of 
resonators being adapted for measuring physical or chemical properties of the fluid 
composit i on , at least one of the resonators having an operational freguencv of less than 
1_MHz. 

Claim 2. (presently amended) The sensor of claim 1 wherein the plurality of 
resonators have d i ff e r e nt structur e , different resonance frequencies and comb i nations 
th e r e of . 

Claim 3. (presently amended) The sensor of claim 2 wherein the plurality of 
resonators comprise different coatings^ functionalities or combinations thereof. 

Claim 4. (presently amended) The sensor of claim 3 further comprising at least one 
additional mechanical resonator w her e in tho p l ural i ty of rosonators aro solooted from a 
l ow fr e qu e ncy tun i ng fork r e sonator, a high fr e qu e ncy tun i ng fork fr e qu e ncy r e sonator, a 
tr i d e nt tun i ng fork r e sonator, a l e ngth e xt e nsion r e sonator, a torsion r e sonator, a 
thickn e ss she a r mod o resonator, mombran e osc i l l ators, b i morphs, unimorphs, surfac e 
acoust i c w a v e d e v i c e s, and combinat i ons th e r e of . 

Claim 5. (presently amended) The sensor of claim 4r-1_wherein the plurality of 
resonators w i thin tho array are s i mu l tan e ous l y op e rated i n different modos of osc i l l ation 
s e l e ct e d from s el f - osc ill at i ng, excited by tbe-asweep generato r, operat e d i n fr e e decay 
mod e , a nd comb i nat i ons th e r e of . 
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Claim 6. (presently amended) The sensor of claim 5 further comprising a 
measurement circuit coupled with the resonators, said-the measurement circuit having a 
signal generator for generating a variable frequency input signal to cause the resonators 
to oscillate, and a receiver coupled to the measurement circuit to output a frequency 
response of the resonators , a r e c ei v e r coup le d to th e m e asur e m e nt circu i t to output fr e e 
decay respons e of tho resonator, a se l f osci ll ating un i t in a f e edback loop w i th tho sa i d 
r e sonators to causo tho resonators to osc ill ate, a ga i n control unit for keep i ng th e 
amplitude of osc il lat i on at a constant l e v e l, a pulse generator that provides shock 
e xcitat i on to th o sa i d resonator and comb i nat i ons thereof. 

Claim 7. (presently amended) The sensor of claim 1_2-wherein the plurality of 
resonators further comprise a tun i ng fork r e sonator and a thickness shear mode 
resonator. 

Claim 8. (cancelled) 
Claim 9. (cancelled) 

Claim 1 0. (presently amended) The sensor of c l a i ms claim 3 wherein the plurality of 
resonators comprise different functionalities, each of the functionalities designed to 
bond with a different target molecule. 

Claim 1 1 . (original) The sensor of claim 3 wherein the plurality of resonators 
comprise tuning fork resonators functionalized with a polymer layer or other selective 
absorbing layer to detect the presence of specific molecules in a vapor. 

Claim 12. (original) The sensor of claim 3 wherein the plurality of resonators 
comprise functionalized tuning fork resonators adapted to detect the presence of a 
specific chemical in a fluid composition. 
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Claim 13. (original) The sensor of claim 3 wherein the plurality of resonators are 
tuning fork resonators treated with a functionality that changes the resonance frequency 
of the tuning fork upon exposure to a selected target chemical. 

Claim 14. (original) The sensor of claim 3 wherein the plurality of resonators are 
tuning fork resonators covered with receptor molecules that bond with specific target 
molecules. 

Claim 1 5. (original) The sensor of claim 3 wherein the plurality of resonators are 
tuning fork resonators functionalized with a material that physically changes when 
exposed to molecules of a selected chemical, such that the mechanical drag on the 
tuning fork changes upon exposure to the selected chemical. 

Claim 1 6. (original) The sensor of claim 3 wherein the plurality of resonators are 
tuning fork resonators comprising hydrophobic or hydrophilic functionality. 

Claim 17. (presently amended) The sensor of claim 4-1_wherein each of the plurality 
of resonators has an operational the signa l gonorator is adapt e d for gonorating an i nput 
s i gna l a t a frequency of less than 1 MHz. 

Claim 18. (presently amended) The sensor of claim-§ 1_wherein the plurality of 
resonators are attached together by a common base. 

Claim 19. (presently amended) The sensor of claim-© 1_wherein the plurality of 
resonators are attached to multiple frequency generating circuits adapted to measure 
properties of the fluid compositions over multiple frequency sweeps. 

Claim 20. (new) The sensor of claim 1 wherein the resonators within the plurality are 
operated in free decay mode. 
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Claim 21 . (new) The sensor of claim 20 further comprising a measurement circuit 
coupled with the resonators wherein a receiver is coupled to the measurement circuit to 
output free decay response of the resonator. 

Claim 22. (new) The sensor of claim 1 wherein the resonators within the plurality are 
excited by a voltage spike. 

Claim 23. (new) The sensor of claim 22 further comprising a pulse generator that 
provides a voltage spike to the resonators. 

Claim 24. (new) The sensor of claim 1 wherein the resonators are adapted to 
operate in multiple mechanical modes. 

Claim 25. (new) The sensor of claim 24 wherein the multiple mechanical modes are 
selected from compression mode, axial mode, torsion mode or combinations thereof. 

Claim 26. (new) The sensor of claim 1 wherein tines of at least one of the tuning 
forks oscillate in opposite phases. 

Claim 27. (new) A sensor for characterizing a fluid, the sensor comprising: 

a plurality of mechanical resonators, each of the plurality of resonators having an 

operational frequency of less than 1 MHz, the plurality of resonators being adapted for 

measuring physical or chemical properties of the fluid, and 

a sweep generator for generating a variable frequency input signal to cause the 

resonators to oscillate. 

Claim 28. (new) The sensor of claim 27 further comprising a measurement circuit 
coupled with the resonators, the measurement circuit comprising the sweep generator 
and a receiver coupled to the measurement circuit to output a frequency response of 
the resonators. 
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Claim 29. (new) The sensor of claim 27 wherein the plurality of resonators have 
different structures, different resonance frequencies or combinations thereof. 

Claim 30. (new) The sensor of claim 29 wherein the plurality of resonators comprise 
different coatings, functionalities or combinations thereof. 

Claim 31 . (new) The sensor of claim 30 wherein the plurality of resonators are 
selected from a low frequency tuning fork resonator, a high frequency tuning fork 
frequency resonator, a trident tuning fork resonator, a length extension resonator, a 
torsion resonator, a thickness shear mode resonator, bimorphs, unimorphs, and 
combinations thereof. 

Claim 32. (new) A sensor for characterizing a fluid, the sensor comprising: 

a plurality of mechanical resonators, each of the plurality of resonators having an 

operational frequency of less than 1 MHz, the plurality of resonators being adapted for 

measuring physical or chemical properties of the fluid, and 

a measurement circuit adapted for operation of the plurality of mechanical 

resonators in free decay mode. 

Claim 33. (new) The sensor of claim 32 wherein a receiver is coupled to the 
measurement circuit to output free decay responses of the resonators. 

Claim 34. (new) The sensor of claim 32 wherein the plurality of resonators have 
different structures, different resonance frequencies or combinations thereof. 

Claim 35. (new) The sensor of claim 34 wherein the plurality of resonators comprise 
different coatings, functionalities or combinations thereof. 
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Claim 36. (new) The sensor of claim 35 wherein the plurality of resonators are 
selected from a low frequency tuning fork resonator, a high frequency tuning fork 
frequency resonator, a trident tuning fork resonator, a length extension resonator, a 
torsion resonator, a thickness shear mode resonator, bimorphs, unimorphs, and 
combinations thereof. 

Claim 37. (new) A sensor for characterizing a fluid, the sensor comprising: 

a plurality of mechanical resonators, each of the plurality of resonators having an 

operational frequency of less than 1 MHz, the plurality of resonators being adapted for 

measuring physical or chemical properties of the fluid, and 

a pulse generator for generating a voltage spike input signal to cause the 

resonators to oscillate. 

Claim 38. (new) The sensor of claim 37 wherein the plurality of resonators have 
different structures, different resonance frequencies or combinations thereof. 

Claim 39. (new) The sensor of claim 38 wherein the plurality of resonators comprise 
different coatings, functionalities or combinations thereof. 

Claim 40. (new) The sensor of claim 39 wherein the plurality of resonators are 
selected from a low frequency tuning fork resonator, a high frequency tuning fork 
frequency resonator, a trident tuning fork resonator, a length extension resonator, a 
torsion resonator, a thickness shear mode resonator, bimorphs, unimorphs, and 
combinations thereof. 
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